Objectives The objective of this review was to synthesize the findings of qualitative studies investigating the factors influencing antibiotic prescribing in long-term care facilities (LTCFs). These findings will inform the development of future antimicrobial stewardship strategies (AMS) in this setting. Methods We searched Embase, PubMed, PsycInfo, Social Science Citations Index and Google Scholar for all qualitative studies investigating health care professionals' views on antibiotic prescribing in LTCFs. The quality of the papers was assessed using the Critical Appraisal Skills Programme (CASP) assessment tool for qualitative research. Thematic synthesis was used to integrate the emergent themes into an overall analytical theme. Results The synthesis of eight qualitative studies indicated that health care professionals and administrators have identified factors that influence antibiotic prescribing in LTCFs. These factors include variations in knowledge and practice among health care professionals, and the LTCF context, which is unique given the complex patient population and restricted access to doctors and diagnostic tests. The social factors underpinning the interaction between nurses, residents' families and doctors also influence decision making around antibiotic prescribing. The study also found that there is an acknowledged need for collaborative, evidence-based AMS specific to LTCFs, as antibiotic prescribing is heavily influenced by factors unique to this setting. Conclusion This review highlighted the key contextual challenges for AMS in LTCFs. The findings provide an indepth insight into the factors-such as the LTCF context, social factors, variability in knowledge and prescribing practices, and antimicrobial resistance-that impact on antibiotic prescribing and AMS strategies. These factors must be considered in order to ensure the feasibility and applicability of future AMS interventions.
Introduction
antibiotic prescriptions in LTCFs are inappropriate in terms of their indication, dose or duration of therapy [2] . Through reductions in antibiotic prescribing and encouragement of appropriate use of antibiotics, the rates of antimicrobial resistance (AMR) and adverse drug events can be reduced [3] . The few antimicrobial stewardship (AMS) intervention studies that have been conducted in LTCFs have reported modest effects, which were often not sustained [4, 5] . In order to establish how best to address AMS strategies in LTCFs, the factors that influence antibiotic prescribing behaviours must be determined and understood. There is a need for detailed awareness and understanding of the behaviour of all health care professionals involved in LTCF antibiotic prescribing.
There have been several qualitative review papers evaluating influences on antibiotic prescribing in primary and secondary care settings [6] [7] [8] . Qualitative studies investigating antibiotic prescribing in LTCFs have been conducted, but, to date, there has not been an overall synthesis of these studies. Synthesis of knowledge is important to bring together the findings of individual studies in order to further the understanding of a given issue [9] . A qualitative meta-synthesis integrates and compares findings across different studies, and the accumulated knowledge may lead to development of a new theory, narrative or interpretive translation [9, 10] . Synthesis of information from existing qualitative studies may help to contribute to AMS strategies in LTCFs.
The objective of this qualitative meta-synthesis was to synthesize the qualitative research findings that have collected health care professionals' and administrators' views of the factors influencing antibiotic prescribing in LTCFs.
Methods

Search Strategy
The following databases were searched from their inception until July 2014: Embase, PubMed, PsycInfo, Social Science Citations Index and Google Scholar. The search strategy that was adopted included the following search terms: (antibiotic* OR antibacterial* OR infection*) AND/ OR (attitude of health personnel) AND (nursing home* OR long term care facilit*) AND (interview* OR 'qualitative research'). There were no date or language restrictions imposed. We searched the reference lists of relevant articles to screen for any relevant studies.
Study Inclusion Criteria
The studies were included in the review if they met the following criteria: (1) used qualitative data collection and analysis methods; (2) were focussed on LTCF antibiotic use; (3) included health care professionals (doctors, nurses or pharmacists, or a combination of these groups) or LTCF administrators in the sample; and (4) used qualitative methods to evaluate an AMS intervention. In the case of studies where qualitative and quantitative methods were employed, only the qualitative data were collected. The abstracts were evaluated by the primary author according to the inclusion criteria, and the full-text articles were obtained and evaluated where appropriate. Where there was uncertainty about whether to include a study in the review, another author was consulted.
Quality Appraisal
The quality of the papers was assessed using the Critical Appraisal Skills Programme (CASP) assessment tool for qualitative research, as outlined in Electronic Supplementary Material (ESM) Online Resource 1 [11] . Each author individually assessed the quality of each study, and a decision on the exclusion and inclusion of studies was made collectively and with consensus between all authors.
Analysis
Thematic synthesis was used to analyse the results of the studies included in this review. This method identifies the prominent or recurring themes in the literature and collates these findings under thematic headings [9, 12] . The initial stages conducted by two authors were line-by-line coding of the text and development of descriptive sub-themes as free codes without a hierarchy. The final stage was generation of main themes based on discussion between all authors. In order to present the synthesis of the findings, a conceptual model was developed by the primary author and reviewed by all authors. This qualitative synthesis is reported in accordance with the Enhancing Transparency in Reporting the Synthesis of Qualitative Research (ENTREQ) guidelines (see ESM Online Resource 2) [13] .
Results
Study Selection Process
A total of 1308 papers were retrieved and reviewed according to the title. An abstract review of 139 studies was conducted, and 34 studies were selected for full-text review ( Fig. 1) . At this stage, 25 papers were excluded, leaving nine relevant studies, which were appraised for quality, using the CASP tool (see ESM Online Resources 1 and 3). One study was excluded on the basis of this assessment; therefore, eight studies were included in the analysis.
Study Characteristics
The details of the included studies are displayed in Table 1 . All studies were conducted in LTCFs. Most studies included a mixed health care professional sample of nurses and doctors. One study included medical directors and administrators in the sample [14] . The most recently published study included nurses, doctors and pharmacists [15] . The focus of the studies was respiratory tract infection [RTI] (n = 3), urinary tract infection [UTI] (n = 2), asymptomatic bacteriuria (n = 1) or pneumonia (n = 1), and another study investigated antibiotic prescribing in LTCFs in general.
The studies that were included collected their data by interviews (n = 3) or focus group discussions (n = 2), and three studies used interviews and focus group discussions. Three studies were conducted to review the implementation of an infection management intervention: two reviewed an RTI care pathway and one reviewed a UTI care pathway, implemented during randomized controlled trials [14, 16, 17] .
The quality appraisal of the studies found that all studies clearly stated their research aims and used qualitative methods appropriately (see ESM Online Resource 1). The research design was discussed in detail, and in all studies, the recruitment of participants was explained and justified. The method of data collection was presented in sufficient detail in all studies. One area where nearly all studies were lacking was that of researcher reflexivity. Two studies did not state whether they had obtained ethical approval or not Editing analysis: units in the text are identified that form the basis for data-developed categories; these are used to reorganize the text so that the meaning can be clearly seen [30] [ 17, 18] . One study was excluded on the basis of the quality assessment, as it was reported as a preliminary qualitative study, which had a small sample size and did not reach data saturation [19] . There was no loss of relevant findings on exclusion of that study. Themes and sub-themes that were derived from the thematic analysis, with supportive quotations from the studies, are presented in ESM Online Resource 4. A summary of the presence of the main themes within each included study is provided in ESM Online Resource 5.
Themes
The Long-Term Care Facility Context
The influence of the context of health care delivery in LTCFs was reported by nurses and doctors in most of the included studies. In two studies, it was noted that care of patients in the LTCF setting, rather than in the acute hospital setting, is better [14, 16] . This is linked to the relationship between the patient and the nurses and doctors. When the doctor, nurse or care assistant in the LTCF knows the patient for many years, it is likely that they will detect subtle changes in clinical signs and symptoms that could suggest infection [16, 20, 21] . Doctors providing on-call duty reported difficulty when managing patients that they did not know well, and they often prescribed an antibiotic to ''cover themselves'' [20] . There were many challenges reported by nurses and doctors in diagnosing patients with infection in LTCFs. The delay in obtaining microbiology results for urine samples was perceived as leading to increased empirical prescribing of antibiotics [15, 17, 18, 22] . Participants often depend on dipstick test results, interpreting a patient's change in behaviour or changes in the urine as a UTI [18, 20] . The difficulty in collecting urine samples from these patients was highlighted, as residents are often bed bound and incontinent [18] . Co-morbidities, such as cognitive impairment and incontinence, challenged the nurses' and doctors' ability to diagnose infection and conduct the necessary investigations. Not having a doctor on-site to assess patients as quickly as possible was also identified as a challenge to fast diagnosis and care [16] [17] [18] 22] . Prescribing of antibiotics without assessment by the doctor was referred to in several studies [17, 18] . The reasons that may have contributed to this included lack of time on the doctors' part to visit the LTCF and poor reimbursement for LTCF patient care, which resulted in reduced visits. Russell and Gallen [22] reported that many prescriptions were ordered over the telephone and that nurses were worried that antibiotic prescribing was conducted as a substitute for coming to see the patient.
Social Factors Influencing Prescribing
The central role of the LTCF nurse emerged as a very strong influence on antibiotic prescribing and infection management, as reported by nurses, doctors, administrators or pharmacists. It was evident that patient care in the LTCF is led by nurses, who are primarily responsible for detecting infection, assessing patients, taking microbiology samples where possible and communicating this information to the doctors [15, 20, 22] . Doctors reported that they depend on and trust the nurses' judgment in many cases [15, 20, 22] . In most studies, the doctors reported that nurse pressure can sometimes lead to increased use of antibiotics [15] . In general, however, they trust the nurses' judgment and recommendations. In two studies, doctors were sometimes critical of nurses in terms of the quality of communication and the accuracy of clinical information conveyed to them [20, 22] . The nurses in the study by Russell and Gallen [22] expressed frustration when doctors did not trust their knowledge or judgment. Poor communication between nurses and doctors was discussed by Carusone et al. [16] as having an impact on managing infection; distrust between doctors and nurses may lead to poor communication, which may compromise the quality of patient care. Family pressure on nurses and doctors was a theme that emerged in seven studies [14, 15, 17, 18, [20] [21] [22] . The influence of residents' families can result in increased pressure to hospitalize a resident, to have a doctor assess a resident or to prescribe an antibiotic [15, 20] . The fear of ill consequences for residents or litigation from the family was reported as impacting on decision making by doctors [18, 22] . Some cultural differences within this theme were found, as participants reported that family wishes had more influence on doctors' treatment decisions in the USA than in the Netherlands [21] .
Antimicrobial Resistance
The influence of AMR on antibiotic prescribing was raised in only three studies [15, 20, 22] . Walker et al. [20] reported that many nurses and doctors appreciate the need for information to reduce AMR, but there was no further elaboration around this in relation to antibiotic prescribing. In the study conducted by Russell and Gallen [22] , the issue of AMR centred on methicillin-resistant Staphylococcus aureus (MRSA), primarily in relation to the knowledge of testing and treating MRSA. The doctors in this study felt that their prescribing patterns had changed in recent years but not as a result of MRSA or public health concerns. The most recent study, by Lim et al. [15] , presented mixed views in relation to AMR. Some doctors reported little experience with multidrug resistance (MDR) in their practice [15] . Other doctors reported increased incidence rates of recurrent UTIs, catheter usage, antibiotic prophylaxis and chronic wound colonization [15] . Only a small proportion of nurses in this study were concerned with AMR, with the main concern being ''infection control efforts in preventing MDR organism transmission'' [15] . This study found that only a minority of doctors were concerned that AMR would impact on their choice of empirical antibiotics [15] . The views of pharmacists included in the study regarding AMR were not presented.
Knowledge and Prescribing Practices
In all studies, the level of knowledge about infections and antibiotics was reported as varying between health care professionals [14] [15] [16] [17] [18] [20] [21] [22] . Walker et al. [20] specifically investigated why antibiotics are prescribed for asymptomatic bacteriuria. They noted that many misconceptions exist in practice about the symptoms of UTI and that doctors' and nurses' views regarding positive dipstick test results vary [20] . The ambiguity around interpretation of urine sample results was reiterated in other studies [14, 17, 18, 20, 22] . In many cases, it was suggested that a UTI was presumed to be present if a patient's behaviour had changed or if the urine had a strong smell or concentration [17, 18, 20, 22] . Walker et al. [20] found that some doctors would prescribe an antibiotic for an asymptomatic patient if the urine culture was positive. Nurses in one study reported different prescribing practices between doctors, with some doctors being more reluctant to prescribe than others, regardless of the patients' clinical presentation [20] .
The studies by Carusone et al. and Lohfield et al. [14, 16, 17] evaluated the implementation of pathways for pneumonia and UTI, respectively. The aims of the trials included reducing antibiotic prescribing. This suggested existing knowledge on the part of the researchers that antibiotic prescribing was not performed optimally in the LTCF setting. The lack of implementation of guidelines for treating UTI or MRSA was explained by a lack of awareness of the guidelines by doctors [22] . Across all health care professional groups, the main focus of decision making was on accurately diagnosing an infection and then deciding whether or not to prescribe an antibiotic. The detail of the prescribing process, in terms of the antibiotic choice, dose and duration of treatment, was not a focal point across the studies. The issue of prescribing broadspectrum antibiotics for the elderly in LTCFs was justified by doctors in the most recent study [15] . Pharmacists in this study also raised their concern regarding prolonged durations of prescriptions [15] . In general, this review found that many study participants were of the opinion that antibiotic prescribing in their LTCF is ''probably about right''. Any negative opinions about antibiotic prescribing were often made in criticism of other health care professionals rather than self-criticism [15] .
One study reported the views of doctors who felt that the standards of care in some LTCFs were insufficient. In this particular study, there seemed to be a ''strain in the relationship between nursing home staff and GPs [general practitioners]'', even though all participants were from different LTCFs [22] . Such a finding was not reported in any other study.
Cultural differences in the care of residents with dementia who had pneumonia were noted between participants of a study conducted in the USA and the Netherlands [21] . The USA physicians were reportedly more inclined to hospitalize residents and to defer to the families' decisions. In the Netherlands, physicians were more likely not to hospitalize and reported giving instruction to the family regarding the best decision for the resident. While this sub-theme was linked to the social factors theme, it was more appropriately assigned as a variation in knowledge and prescribing practices between these two cultures. The importance of including that study in the review was to highlight that there may be cultural differences between countries in the processes of infection management and antibiotic prescribing for residents at the end of life in LTCFs.
Antimicrobial Stewardship and Changing Practices
Two studies did not investigate the influence of AMS on antibiotic prescribing [18, 21] . Walker et al. [20] recommended improving inter-professional communication and education, and this recommendation was based on the authors' own conclusions rather than the opinions of the participants. Russell and Gallen [22] made several recommendations, including a review of doctors' reimbursement for LTCF services, improvement in inter-professional relations, improvement in arrangements for sample testing and collection of data regarding antibiotic sensitivities. It was not evident that these suggestions were made by the participants.
Of the studies that addressed this issue in detail with participants, the facilitators and barriers to introducing AMS strategies in LTCFs were investigated [14] [15] [16] [17] . The main facilitator to implementing changes in practice was the motivation and ''buy-in'' of health care professionals [14, 17] . Participants noted that the presence of a study leader or 'champion' would improve the implementation of a new pathway or process by providing extra support and reassurance for nursing staff [14] . In order to support the implementation of AMS interventions, it was identified that skills training and education for doctors and nurses was needed [15, 17] . The overall positive experiences of using a pathway, as reported by the participants in the trials conducted by Carusone et al. and Lohfield et al. [14, 16, 17] , provided useful information for future strategies. The nurses, medical directors and administrators could see the benefit for patients when implementing the pathways, as a faster diagnosis was made and patient care was reportedly improved [14, 16, 17] . Participants recommended that guidelines or education specifically regarding infection diagnosis and treatment in LTCFs would be beneficial [15] . Schweizer et al. [18] made specific recommendations to introduce protocols to guide the management of UTIs, including how and when to take a urine sample. It was also noted that flexibility in terms of deviating from a guideline or protocol must be allowed, as not every case is likely to fit a treatment pathway [17] .
The concept and principles of AMS were welcomed by participants in most studies. The facilitators of AMS included acceptance by nurses of implementation of quality improvement initiatives and clinical pathways [15] . The pharmacists reported willingness to expand their clinical role in this area but acknowledged that funding would be required to support this [15] . The promotion of evidencebased practice was accepted by all health care professionals as being a key benefit of AMS.
Barriers to implementing AMS and raising awareness of growing AMR were identified in several studies [14] [15] [16] [17] . The strategies involved in AMS and securing the willingness of doctors to accept policies or guidelines can affect how the interventions are adopted into daily practice [15] . Concern was expressed that non-acceptance of a strategy by doctors would be problematic for nurses who are willing to implement new strategies in the LTCF [15] . Some nurses were concerned about the extra workload and level of responsibility demanded by these strategies [16] . This related to lack of confidence and fear of change, which were highlighted by participants in one study [17] . On the other hand, it was also reported that nurses' confidence increased on implementation of the pathway, as they felt more empowered [16] . Another barrier to implementing AMS pathways was the influence of families, who could pressurize nurses and doctors to act against the pathway [17] .
Discussion
This review is the first to systematically incorporate the findings of all qualitative investigations of antibiotic prescribing in LTCFs. This study outlines the many factors that influence antibiotic prescribing in LTCFs and also the challenges facing AMS strategies in LTCFs. The key issues are the contextual features of LTCF care, coupled with variable knowledge and practices in managing infection, which are all subject to heavy social factors. The interdependent relationship between nurses and doctors in LTCFs is a unique one, as most doctors are not on-site. It was encouraging to find that many participants in these studies welcomed the opportunity for further training or education, suggesting that there is an acceptance of change and AMS in LTCFs. One challenge in changing antibiotic prescribing behaviours in LTCFs is that many participants, as identified in this study, were not self-critical regarding antibiotic prescribing at their LTCF. This synthesis study has contributed a greater understanding of the factors influencing antibiotic prescribing in LTCFs. There was a noteworthy similarity in themes emerging from all of the included studies, which reinforces the validity of the findings of this review. 
Analytical Theme
Through synthesis of the individual themes and descriptive themes, the overall analytical theme was generated, and a conceptual model is proposed in Fig. 2 . Antibiotic prescribing in LTCFs is a process that begins before the point of actual prescribing, as it is heavily influenced by the LTCF context of care. The challenges of shared decision making between nurses and doctors, the variability in knowledge of up-to-date evidence and the social relationships underlining all of this activity have an impact on the decision about whether or not to prescribe an antibiotic.
There was a notable absence of discussion about antibiotic surveillance by the participants and authors of the included studies. It is possible that continuous monitoring of antibiotic prescribing trends and practices may influence doctors and nurses by encouraging reflection and providing evidence to support AMS strategies. Evidence exists to support the effect of audits and feedback on improving prescribing practices [23] . The implementation of AMS initiatives in LTCFs will need to take into account the complexity of the context of care in this setting. It has already been established that there are numerous social, cultural and contextual factors influencing prescribing processes in LTCFs that are not present in other health care settings [24] . The factors faced by health care professionals on a daily basis, such as lack of on-site resources, will impact on the implementation of any quality improvement strategy. This has been reported in a recent AMS intervention study in North Carolina, USA [5] . The existing variability in knowledge and practices within and between LTCFs will challenge the content of AMS. It has been identified that the use of theory to inform behavioural change interventions can contribute to the success of the intervention [25] . A gap in the research identified by this review was the lack of qualitative research underpinned by a behavioural change theory or theoretical framework to explain the antibiotic prescribing behaviours in more detail. Efforts to work towards evidence-based practice must allow for local consensus and AMS strategies that are customized for the LTCF setting on the local and national levels. This will improve the likelihood of participant support for, and acceptance of, AMS in LTCFs.
Comparison with Other Research
Previous systematic reviews of qualitative research investigating opinions on and experiences of antibiotic prescribing have been conducted in the primary care and hospital care settings [8] . There are some similarities and differences in the findings between these settings and the LTCF setting. Tonkin-Crine et al. [6] found that there was often uncertainty around RTI diagnosis and management in primary care, which was also identified in LTCFs. In primary care, however, GPs have to manage pressure from patients, rather than their families, which is the case in LTCF studies. In secondary care settings, it has been reported that AMR is perceived as a national problem rather than a local one [26] . A multi-country qualitative investigation of doctors' perceptions of AMR in primary care found that most participants stated that AMR was not a problem in their practice [27] . This is mirrored to some degree in the findings of this review, as very little association between AMR and antibiotic prescribing in LTCFs was noted by the participants. An analysis of LTCF prescribing databases in Ontario, Canada, found that the duration of antibiotic prescriptions in LTCFs was largely driven by prescriber preference rather than by patient factors [28] . The variability in doctors' antibiotic prescribing practices that was identified as a theme in this review concurs with this.
Strengths and Limitations
This is the first study to synthesize the qualitative evidence on the opinions and experiences of health care professionals regarding antibiotic prescribing in LTCFs. This review complements the quantitative studies that have analysed antibiotic prescribing in LTCFs, such as the point prevalence studies conducted across Europe in recent years [29] . There were some limitations in this review. Certain included studies did not focus solely on antibiotic prescribing in LTCFs, for example. The aim of the study by Russell and Gallen [22] was to investigate factors influencing antibiotic prescribing, but a large focus of the findings related to MRSA only. The included studies were of variable quality following the application of the CASP appraisal tool. No study explicitly addressed researcher reflexivity, but we overlooked this. In the case of this review, the emergence of similar themes across all of the studies overcame this limitation. Through inclusion only of studies that related to LTCFs, the importance of the context and health care organization was protected. The synthesis of the findings in terms of discussing factors influencing AMS in LTCFs attempted to increase the clinical relevance of the review results. The findings were credible, and sufficient supportive data existed for synthesis of the findings for the purposes of this review.
Conclusion
This meta-synthesis review highlighted some key influences on antibiotic prescribing in LTCFs. The specific LTCF context factors, such as the relationship between the GP or nurse and the patient, restricted access to resources and social factors (for example, the central role of the nurse) have an important impact on antibiotic prescribing in LTCFs. The need for multidisciplinary collaborative AMS strategies to address the variability in practice and knowledge, and to increase the awareness of AMR, is evident. This synthesis of existing studies may contribute important information to the development of future highquality studies addressing antibiotic prescribing in LTCFs.
